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SPECIFICATION 

Title of the Invention 

Semiconductor Wafer Processing Method 

Scope of Patent Claims 

A semiconductor wafer processing method wherein a rotating semiconductor wafer is moved relative to a translucent 
polishing plate while maintaining a specific gap, the surface of the semiconductor wafer to be polished and the polishing plate 
described above are immersed in a polishing solution made up of a chemical solution containing a mix of polishing granules, 
and light is projected from the side opposite the polishing plate described above onto the aforementioned surface to be polished. 

Detailed Description of the Invention 
Industrial Field of Application 

The present invention relates to a method for processing semiconductor wafers, and in particular, relates to a method for 
processing semiconductor wafers in which the semiconductor wafer surface is polished to a distortion-free, mirror surface. 
Prior Art 

Conventional semiconductor wafer processing methods include the removal of minute amounts of the wafer surface by 
rolling or sliding polishing granules over the semiconductor wafer surface, or a chemical polishing in which etching is used. 
However, these methods were not always satisfactory with respect to the processing efficiency or the surface smoothness. 

The processing method for which the inventors of the present invention submitted the application JSP S60-1 12275, is a 
semiconductor wafer processing method that improves the above methods. In that processing method, a polishing pad, in 
which a window is made that allows light to pass through, and a semiconductor wafer are positioned so that they are opposed 
to each other with a chemical solution in between. Light is projected through the window onto the surface of the chemical 
solution and the semiconductor wafer while the semiconductor wafer and the polishing plate are moved relative to each other, 
polishing the semiconductor wafer surface to a mirror finish. 
Problems the Invention is to Solve 

The conventional semiconductor wafer processing methods described above use a polishing plate that has a window, and 
this creates an area on the semiconductor wafer surface that the projected light cannot reach. In the area where the light 
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is projected, the semiconductor wafer and the chemical solution enter into a state of excitation and the processing speed is 
faster than in the areas where the light is not projected. This leads to the problem of the generation of irregularities in the 
semiconductor wafer surface that correspond to the size of the window in the polishing plate. 

Furthermore, when attempting to flatten the surface of a semiconductor wafer that has been formed using two different 
types of materials, the problem is that the etching effect of the chemical solution on the materials is different, which makes it 
impossible to make the semiconductor wafer surface flat. 

The object of the present invention is to provide a semiconductor wafer processing method that produces semiconductor 
wafers with superior flatness and that does so efficiently. 

Means for Solving the Problems 

The configuration of the present invention's method for processing semiconductor wafers is equipped with a rotating 
semiconductor wafer that is moved at a specific gap relative to a translucent polishing plate. The surface of the aforementioned 
semiconductor wafer that is to be polished and the polishing plate described above are immersed in a polishing solution that 
contains a mixture of polishing granules. Light is projected onto the above-described surface to be polished from the opposite 
side of the polishing plate described above. 
Effect 

The present invention makes it possible to efficiently impart a flat surface to a semiconductor wafer. A uniform light is 
projected during the entire processing period onto the semiconductor wafer surface and the polishing solution that is made up 
of a chemical solution containing polishing granules. This causes the surface of the semiconductor wafer and the polishing 
solution to become uniformly, thermally, or optically excited, promoting the reaction between the semiconductor wafer and the 
polishing solution. Moreover, by moving the polishing plate and the semiconductor wafer relative to each other with a 
polishing solution containing polishing granules in between, the rotation and sliding of the polishing granules at the 
semiconductor wafer surface becomes more active, improving the process and allowing a flat surface to be produced. 

Embodiments 

We will explain below the embodiments of the present invention with reference to the drawings. 

Figure 1 is a side view of the semiconductor wafer polishing device, using an embodiment of the present invention. 

In Figure 1 , the semiconductor wafer 2 is a semiconductor wafer substrate that is made up of silicon oxide and silicon and 
has surface irregularities of 200 nm. 

The semiconductor wafer 2 is affixed to the support substrate 1 , which can rotate. Polishing plate 4 is placed between the 
wafer and a mercury lamp or similar light source 3. Polishing plate 4 is made of quartz glass, which can admit the light from 
light source 3. Inside tank 5, which is made of the same material as polishing plate 4, polishing plate 4 is supported by support 
6, which can rotate. 

Polishing solution 7, which consists of a mixture of polishing granules made from silicon dioxide in a chemical solution 
of sodium fluoride, is poured into tank 5. The surface of semiconductor wafer 2 that is to be polished is immersed along with 
polishing plate 4 into polishing solution 7. 

The gap between semiconductor wafer 2 and polishing plate 4 is set to 10 urn. While projecting ultraviolet light 8 from 
light source 3 onto the surface of semiconductor wafer 2 that is to be polished, semiconductor wafer 2 and polishing plate 4 are 
rotated in the directions indicated by the arrows in Figure 1, with polishing solution 7, which is held in tank 5, in between. This 
rotation moves the semiconductor wafer and polishing plate 4 relative to each other and polishes the surface of semiconductor 
wafer 2 to be polished. 

By projecting ultraviolet light 8, semiconductor wafer 2 and the optical solution made up of polishing solution 7 go into a 
state of excited activity, and semiconductor wafer 2 and the optical solution react more easily. Thus, the processing speed of 
semiconductor wafer 2 rises. Moreover, the polishing granules mixed into polishing solution 7 pass through the gap between 
polishing plate 4 and semiconductor wafer 2, flattening and smoothing the surface of semiconductor wafer 2. As a result, we 
were able to produce a semiconductor wafer with surface irregularities of 20 nm. 

Note that we used silicon for the semiconductor wafers in this embodiment, but the processing method of the present 
invention could be applied to other monocrystalline semiconductor substrates as well, such as GaAs and InP. In that case, it 
goes without saying that the type of light source and materials in the polishing plate could also be selected. 

Effect of the Invention 

As explained above, the semiconductor wafer processing method of the present invention makes uniform use of light 
energy on a semiconductor wafer surface and polishing solution. The lubricating effect of the polishing granule fluid mixed 
with the polishing fluid has the effect of making it possible to efficiently produce semiconductor wafers with superior flatness. 
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Brief Description of the Drawings 

Figure 1 is a side view of the semiconductor wafer polishing device using an embodiment of the present invention. 

1: Support substrate; 2: Semiconductor wafer; 3: Light source; 4: Polishing plate; 5: Tank; 6: Support rod; 7: Polishing 
solution; 8: Ultraviolet light. 

Representative: Susumu UCHIHARA, Patent Attorney [seal] 
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Abstract of J P6221 1927 

PURPOSE:To efficiently work a semiconductor 
wafer so as to provide it with superior flatness, 
by arranging the semiconductor wafer so as to 
face a polishing plate, dipping the surface of 
the wafer and the polishing plate in polishing 
liquid, and applying light to the surface to be 
polished while moving the wafer relatively with 
respect to the polishing plate. 
CONSTITUTION:Polishing liquid 7 is injected 
into a tank 5 and the surface of a 
semiconductor wafer 2 to be polished and a 
polishing plate 4 are dipped in the polishing 
liquid 7. Ultraviolet rays 8 from a light source 3 
are applied to the surface of the wafer 2 to be 
polished, while the wafer 2 and the polishing 
plate 3 are rotated with the polishing liquid 
disposed therebetween. Thereby, the surface 
of the wafer 2 and the polishing liquid 7 are 
optically or thermally excited uniformly and the 
reaction between the wafer 2 and the polishing 
liquid 7 are promoted. In this manner, the 
wafer 2 can be worked efficiently so as to have 
superior flatness. 
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